Computerization is inevitable for automated cytophotometry, cytomorphometry, and cytological pattern recognition for basic and clinical cell biology studies. Computerization can be used for automatic operation of a microscopic instrument interfaced with a computer, acquisition of data sent from the measuring devices of the interfaced instrument, and for the subsequent data processing. For data processing, acquired data can be retrieved from storage for mathematical and statistical manipulation, and analyzed data can be displayed in various formats on the TV monitor, or printed out as hard copy by an interfaced automatic printer.
Large model computers, such as IBM System 360 or PDP 10 or 11, were at one time used for computerization of the above-mentioned laboratory work. With advances in computer technology over the last decade, however, smaller laboratory computers (minicomputers) and now microcomputers have been replacing the larger models.
In 1971, when a Zeiss scanning microscope photometer, SMP-05, was installed in the Cell Biology Laboratory in the Department of Anatomy, University of Manitoba, Canada, this instrument was interfaced with a PDP-12 laboratory computer ( Figure 1 ). The Zeiss SMP-05 is a scanning type of microspectrophotometer used for absorbance cytophotometry to determine the content of cellular components, including DNA, protein, etc., as nonmorphological intracellular parameters, after histochemical staining appropriate for each component. For example, a detailed distribution pattern of pararosanilin Feulgen-stained DNA content can be mapped in a single nucleus and displayed on the TV monitor or printed out ( Figure  2 ) (Hoshino et al., 1975) .
In 1980, when Fukuda and I attempted to develop a new type of fluorescence cytophotometer in collaboration with the technical staff of the Olympus Optical Company, Ltd., it was decided to use a Hewlet Packard 9845B desktop computer, which is a very powerful microcomputer.
'Presented as part of the program at the 1982 Joint Meeting of the American and Japanese Histochemical Societies, held in Vancouver, British Columbia, Canada, July 20-24, 1982. Our instrument, the Olympus Model BH-MSP-K ( Figure  3 ), is an automated multicolor fluorescence cytophotometer for multiparametric cell analysis, which enables us to determine consecutively the content of each cellular component, that is, the DNA, protein, glycogen, or autoradiographic grain volume, located in the same cell (Hoshino and Fukuda, 1980) . For this purpose, the instrument is equipped with four different sets of interchangeable filters, each set consisting of an excitation filter, a dichroic mirror with a barrier filter, and a measuring filter. The microcomputer gives a command to the interfaced instrument so that one of four filter sets, appropriate for one of the various parameters, can be set for determination and thereafter changed to other filter sets consecutively in a certain sequence predetermined and programmed by an investigator prior to each experiment. For example, a rapid consecutive fluorescence cytophotometrical determination can be performed first for the Feulgen-stained DNA content using the first set of filters, next for the ninhydrin-Schiff-stained protein content with the second set of filters, and the silver grain volume with the third set of filters, in the same nucleus, which was previously double-stained and also prepared for ;H autoradiography.
The combination of cytophotometry with cytological pattern recognition, image analysis, and morphometry significantly enhances cell biology studies. As one such approach, the Cytobiological Electronic Screening System (CYBEST) was first developed in 1972. A series of newer models with some improvements were later developed: Model 2 in 1974, Model 3 in 1978, and the most recent, Model 4, in 1981. The original model was operated by a TOSBAC-3400 minicomputer (Toshiba Electric Co.) ( Figure 4) (Tanaka et al., 1977a) . Models 2 and 3 were equipped with a TOSBAC-40 minicomputer (Toshiba Electric Co.) (Tanaka et al., 1979a) . Model 4 is interfaced with a microcomputer newly developed by Toshiba Electric Co. for this specific model ( Figure 5 ). The computer became much smaller, but cytophotometrical and cytomorphometrical functions became more powerful (N. Tanaka, personal communication). The system of CYBEST Model 2 is outlined in Table 1 . Its flying spot scanning device, together with ambiguity differential function (Tanaka et al., 1977b) , can 011111I11111111111100  0111111111111111211000  00111122232211211222110  01211222232211111211110  01112211222100111110110  01111111111100111111110  01121101111111111111110  01111111111112222111110  00111101111112232111110  00111111111111222111210  012211111111011211110  01112111111100111100  0011222111111110000  00112111111111000  000111111111000  000000000000  00000 TV monitor. This procedure is performed efficiently and more accurately using an automatic shading control device for TV images of cells in 64 successive gray levels and also by a system for rapid removal of the afterimage remaining on the TV monitor. In Models 1 and 2, the flying spot scanning system consisted of a coarse scan and a fine scan; however, in Models 3 and 4, a one-step scan with 1 p.m fine resolution replaced the previous two-step system (Tanaka et al., 1979b) . In all models, an automatic focus adjustment device is used for rapid performance of accurate cytophotometric measurements. To conclude, computerization of a number of interfaced measuring devices followed by automatic analog/digital (A/D) conversion automatic processing of a large amount of acquired data can certainly enhance not only the quantity but also the quality of histochemical and cell biology studies and their clinical applications. With continuing rapid advances in computer technology, automatic cytophotometry may be improved to an even greater extent and thus may become more versatile and dependable.
